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QUESTION 1 


(a) Identify the orbitals represented by the following diagrams: 


(b) Draw one simple energy level diagram that shows the subshells in the third and 
fourth shells ofa 
polyelectronic atom. 


(c) Complete the following statements 


(i) The mathematical statement of the Heisenberg uncertainty principle is 


(ii) A substance is attracted to a magnetic field. 


(iii) The VSEPR formulae for an angular molecular shape are 


(iv) The polarity of a chemical bond depends on 


(v) The value of m, for a p, orbital is 


(vi) y? represents the 


(vii) The types of hybridization for a linear molecular shape are 


(viii) A multiple bond is stronger than a single bond because 


(ix) Wins, m represents 


(x) The of the sulfate ion has a bond order 
of 1%. 


(xi) The maximum number of electrons in any subshell of an atom is 


(xii) The molecular shape with the VSEPR formula AB; has 


902-angles. 


(xiii) The number of for any atomic orbital is given by 
the 


the mathematical expression n -2 - 1. 


(xiv) The set of quantum numbers for the hydrogen electron are 


(xv) The name of the monatomic ion with two electrons and no neutrons is 


(d) Explain briefly the significance of the distance 52.92 pm from the nucleus of the 
hydrogen atom. 


(e) Consider the cyanate ion NCO. 


Draw all the possible Lewis structures of the cyanate ion. Which of these Lewis 
structures is the most important? Why? 


(f) For each of the following substances, draw the molecular shape and name it. 
Assign the polarity. 


(i) trans-N2027 (ii) the hydronium ion 


(iii) XeO>Br> (iv) NOF 


(g) Write the chemical equation for the following reaction using molecular shapes 
of the substances. 


Carbon dioxide reacts with water to form carbonic acid. 


(h) (i) Se has two important acids, namely H»SeO, and H2SeO3. 


These acids belong to a class of acids called 


The name of the compound Sc2(SeO3)3*H20O is 


(ii) Citric acid, H3CsHsO¢, ionizes to form the anion CsHsOe* called - 


Citric acid contains -COOH groups. Acids that contain the -COOH 
functional group are 


called . The hybridization of the carbon atom 


in the 


-COOH group is 


(i) Consider the structure of progesterone, the female sex hormone and answer the 
questions that follow. 


(i) What is the molecular formula of progesterone? 


(ii) How many lone pairs of electrons does progesterone have? 


(iii) How many n-bonds does progesterone have? 


(iv) What are the different types of hybridization of C atoms in progesterone? 


QUESTION 2 


(a) Write the name of each of the following substances: 


NazCOze 12H20 


BrO 


Zn(NOz)2 


Mg(101)2 


Pd?2t 


HIO2(aq) 


Ht 


HF(aq) 


Au2(CrO.)3 


Cl.07 


3H 


(b) Write a formula for each of the following substances: 


Aluminium bicarbonate 


Iron(III) thiocyanate 


Ammonium hydrogen phosphate 


Mercury(I) iodide 


Strontium sulfide 


Hydrocyanic acid 


Cadmium hydrogen sulfite 


Manganese(II) acetate tetrahydrate 


Cesium superoxide 


Potassium hypochlorite 


Titanium(III) nitride 


(c) Give the electron configuration of each of the following: 


(i) The manganese(II) ion 


(ii) The trivalent (+3) metal ion found in hemoglobin 


(iii) The copper(I) ion 


(iv) The metal ion found in bones and teethe 


